pNZ5OO is a 1.5 kb cryptic plasmid from a Shigella sonnei isolate. It was introduced into Escherichia coli by cotransformation, where it is maintained at about 30 copies per chromosome equivalent. Hybridization studies show that pNZ5OO exhibits a high level of sequence similarity to other 1.5 kb plasmids found in different S . sonnei isolates but shares no homology with larger S . sonnei plasmids. pNZ5OO shares a small degree of sequence homology with pBR322 and with pAC184. The homology with pBR322 is restricted to sequences close to the ori-bom region of this plasmid. Nevertheless, pNZ5OO maintenance in E. coli is not dependent on DNA polymerase I activity, and does depend on continuing protein synthesis. pNZ5OO encodes two polypeptide gene products whose monomer molecular weights are 24500 and 18000. The examination of host cells for the expression of possible plasmid phenotypes revealed no differences between cells bearing pNZ5OO and plasmidless cells.
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I N T R O D U C T I O N
Many bacterial species harbour plasmids which are termed 'cryptic' because they confer no obvious phenotype on their host cells (Jansz et al., 1969; Rush et al., 1969; Christiansen et al., 1973; Mayer et al., 1974; Moller et al., 1978; Mann & Rao, 1979; van Embden et al., 1980b) . Indeed, plasmids of this type constitute a majority in some bacterial groups (Moller et al., 1978) . In general, cryptic plasmids are small, stably inherited, and maintained at high copy number: a well-studied example is the p15A plasmid found in E. coli 15 (Cozzarelli et al., 1968) . However, large cryptic plasmids have been observed (Spratt et al., 1973; Datta et ul., 1979) .
It is not uncommon to find multiple species of cryptic plasmids in bacteria isolated from natural environments (Stahly et ai., 1978; Gonzhlez et al., 1980) . We have reported previously a large number of plasmids in clinical isolates of Shigella sonnei (Jamieson et al., 1979) . Individual isolates have, in addition to self-transmissible and drug-resistance plasmids, up to eight cryptic plasmids which can be distinguished on the basis of their mobilities in agarose gels. These cryptic plasmids range in size from 1.5 to 7.2 kb but only one plasmid was found to be common to all strains studied. This 1.5 kb plasmid was shown to be mobilized efficiently by a co-resident self-transmissible plasmid in crosses with laboratory strains of Escherichia coli. In this paper we present data on the replication properties and gene products of this 1.5 kb plasmid (pNZ5OO) from S . sonnei.
METHODS
Bacterial strains and plasmids are listed in Table 1 . The following materials and methods have been described previously : media (Bergquist & Adelberg, 1972) , partial purification (cleared lysates) and complete purification (dye-buoyant density centrifugation) of plasmid DNA, restriction endonuclease digestion, T4 D N A ligase joining, and transformation (Lane & Gardner, 1979) , blotting of DNA to DBM cellulose (Wahl et al., 1979) , preparation of radioactive probe DNA (Rigby et af., 1977) , hybridization (Bergquist et al., 1982) , copy-number determination (Bergquist et al., 1981) , and purification of DNA from low melting point (Seaplaque) agarose (Langridge et al., 1980) . Tra+, transfer proficient; Mob+, able to be mobilized by a transfer-proficient plasmid carried by the same strain; rep-ts, tempera ture-sensiti ve for replication.
t Kanamycin-resistance fragment from pML2 1 joined to a temperature-sensitive replication region from a mutant F'-gal+ at their EcoRI sites (described in Gardner et a/., 1980). $ Hybrid plasmids constructed by joining pBR325 and pNZ5OO at their EcoRI sites.
Incompatibility testing. Transformants were screened for the presence of the resident plasmid marker by replicaplating. Ten transformant colonies were pooled, resuspended, diluted into L-broth and grown for 22 generations. Culture samples were diluted and spread on L-agar and the resulting colonies replica-plated on to L agar containing ampicillin, or tetracycline, or both.
Transposition of Tn3 to pNZ.500. R386 : :Tn3 was introduced by conjugation into C600 carrying pNZ5OO. The strain carrying both plasmids was grown in L-broth at 30°C to maximize Tn3 transposition (Kretschmer & Cohen, 1979) . Plasmid DNA was purified and used to transform C600 to ampicillin-resistance on L-agar containing 400 v g ampicillin ml-' : at this concentration ampicillin kills cells containing only the low copy-number R386 : : Tn3 plasmid. Restriction endonuclease analyses of 12 pNZ5OO : : Tn3 plasmids extracted from the transformants revealed that Tn3 had inserted at six different sites within a region of approximately 0.4 kb (Fig. 4a) . The clustering of sites could reflect either a high frequency of Tn3 target sequences in this region or the necessity of sequences outside this region for plasmid maintenance.
Construction of'pNZ.500-pBR32.5 hybrid plasmids. Hybrid plasmids were constructed by cloning pNZ5OO via its single EcoRI site into the EmRI site of the chloramphenicol transacetylase gene of pBR325. The orientation of pNZ5OO with respect to pBR325 was determined by digestions with the restriction endonuclease HpaII (Fig. 46) . Hybrid plasmids containing pNZ5OO in either orientation were obtained (see Fig. 46 ).
Idmtzfication of polypeptides in minicells. Minicell polypeptide analysis followed the basic method of Roozen et al. (197 1) . The minicell-producing strain, P678-54, containing pNZ5OO or other plasmids, was grown to stationary phase in L-broth. Minicells were purified by three cycles of sucrose gradient centrifugation (10-30%, w/v; minicell :viable cell ratio > lo6), resuspended in minimal medium (56/2; Bergquist & Adelberg, 1972) containing 15% (v/v) glycerol and stored at -76 "C. 2 x 10' minicells were incubated in 2 ml medium -56/2 containing 5% (wiv) Difco methionine-assay medium, 0-5 pg thiamin ml-', 1 % (w/v) glucose ~ for 10 min at 37 "C, then 40 pCi of Fig. 1 . Restriction endonuclease cleavage map of pNZ5OO. The EcoRI site is taken as the reference point (1 500/0) and distances (bp) are marked clockwise from this point. For the enzymes shown, all the sites needed to account for the fragment patterns seen in 1-5-1.8% agarose and 10% polyacrylamide gels have been mapped. pNZ5OO also contains cleavage sites, as yet unmapped, for Hue11 ( 3 sites), AluI (> 6 sites), HhaI (> 7 sites), TaqI (> 2 sites) and HpaI (> 4 sites), but it contains no sites recognized by PstI, BurnHI, KpnI, HindIII or Xhol.
were centrifuged, resuspended in 2% (w/v) SDS, 0.05% bromophenol blue, 0-0625 M-Tris/HCI pH 6.8, and incubated at 95 "C for 2 min. Samples containing 104-105 c.p.m. were subjected to electrophoresis in SDS-polyacrylamide (1 1 %, w/v) slab gels (Lugtenberg et al., 1975) at 180 V for 6 h. PPO was precipitated into the gels (Bonner & Laskey, 1974) , which were then dried and exposed toX-ray film with intensifying screens at -70 "C for Mapping of restriction endonuclease sites on pNZSUU. Purified pNZSOO, or restriction fragments extracted from low melting point agarose (Langridge et al., 1980) , were digested with restriction endonucleases alone or in combination, and the fragments were electrophoresed together with molecular weight standards on 1.8% (w/v) agarose gels. This procedure served to locate the sites of HincII, HaeIII, HpaII and AtlaII cleavage relative to the EcoRI site. The method of Smith & Birnstiel(l976) was used to map the HinfI sites. EcoRI-cleaved pNZ5OO was incubated with [w3'P]dATP and the large fragment of DNA polymerase I to label the 3'-termini. The labelled DNA was digested with Hue111 and the two fragments purified from low melting point agarose. Each fragment was then partially digested with HinfI and the digestion products electrophoresed on 8% (w/v) polyacrylamide gels. The gels were exposed to X-ray film, and the sizes of the terminally-labelled partial digestion products were measured relative to standards and used to calculate the distances between HinfI cleavage sites.
Enqwres. HinfI, HpaII, HaeIII, HincII, AcaII, DNA polymerase 1 large fragment, and T4 DNA ligase, were purchased from New England Biolabs. Other restriction endonucleases were prepared in this laboratory by the method of Greene et al. (1978) . Escherichia coli DNA polymerase I was purchased from Boehringer.
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R E S U L T S
Restriction enzyme map of pNZS00 A combination of single and double digestions by EcoRI, HpaII, HaeIII, HincII, HinfI and AuaII, together with the terminal-labelling procedure, were used to construct the restriction enzyme map of pNZ5OO shown in Fig. 1 . PstI, BamHI, KpnI, HindIII and XhoI did not cleave pNZ5OO DNA under conditions expected to give complete digestion.
pNZ.500 is maintained independently of other plasmids
To study the properties of pNZ500, it was desirable to establish it in a strain which carried no other plasmids. We introduced pNZ5OO into E. coli K 12 C600 because no Shigella strain free of plasmids was available to us. All of the experiments described below were carried out with E. coli strains.
pNZ5OO carried no known selectable marker. Therefore, we used the cotransformation technique of Kretschmer et al. (1975) to select competent cells, and transformants were subsequently screened for the presence of the unselected plasmid. pNZ5OO DNA from the E. coli exconjugant PB1761 (Jamieson et al., 1979) was extracted from a low melting point agarose gel and mixed with pNZ049, a mutant mini-F plasmid carrying kanamycin resistance which is temperature-sensitive for replication (Gardner et al., 1980) , in the molar ratio 1000 pNZ5OO : 1 pNZ049. The mixture was used to transform strain C600 to kanamycin resistance at 32 "C. Four of the 22 KmR transformants analysed by agarose gel electrophoresis of cleared lysates contained a 1.5 kb plasmid in addition to pNZ049. Growth of the transformants at 42 "C resulted in simultaneous loss of kanamycin resistance and of the pNZ049 plasmid. Restriction endonuclease and hybridization analyses (data not shown) demonstrated that the 1.5 kb plasmid is pNZ5OO. Hence pNZ5OO must be an autonomous replicon which requires no function encoded by other Shigella or E. coli plasmids to replicate.
Sequence relationships of pNZ500 with other plasmids Partially purified Shigella plasmid DNA (in cleared lysates) was subjected to agarose gel electrophoresis (Fig. 2a) , transferred to DBM filters, and incubated with denatured 32P~labelled pNZ5OO DNA. After hybridization and washing the filter was exposed to X-ray film to give the radioautograph shown in Fig. 2(b) . pNZ5OO hybridizes with the 1.5 kb plasmids present in all the Shigella strains, but hybridization with other Shigella plasmids was not detected. Therefore, under the hybridization conditions used (0.3 M-NaCI, 50% formamide, 42 "C) pNZ5OO shows no significant degree of sequence homology with any of the larger plasmids in its original Shigella host. Densitometry of the radioautograph and of the photograph of the stained gel, using exposures in which film response is linear, gave an approximate estimate of the extent of annealing of pNZ5OO to the 1.5 kb plasmids relative to the annealing to pNZ5OO itself. The 1.5 kb plasmids bound the pNZ5OO probe DNA with about the same efficiency as pNZ5OO itself, and it is likely that each of these plasmids is identical to pNZ5OO.
Low levels of hybridization were observed when a similar experiment was performed with purified DNA of the pl5A-related plasmid, pACYC184, and with pMB9 and pBR322 (Fig. 2c,  d) . After a correction to the densitometric data for molecular weight differences among the plasmids the amount of probe bound to pACYC184 and to pMB9 was 2 & 1% of that which binds to an equimolar amount of pNZ5OO (detailed data not shown). Also shown in this figure are results for pLG500, a cryptic plasmid similar to pNZ5OO (Broome- Smith, 1980) : this plasmid showed a high degree of homology with pNZ500, binding 70 20% as much probe DNA as pNZ5OO itself.
Hybridization between pNZ5OO and fragments of the pMB 1-derived plasmid pBR322 was used to locate the region of sequence homology between these plasmids. Hybridization with AcaII-digested pBR322 demonstrated that homology with pNZ5OO is restricted to the 1743 bp fragment (nucleotides 1759-3502; Sutcliffe, 1978) known to encompass the replication origin and the region required for mobilization (data not shown). A more precise estimate of the region of homology was provided by A M , HpaII, and HhaI digests of pBR322. pNZ5OO hybridized with A h 1 fragment 6 (nucleotides 21 35-2416; Sutcliffe, 1978) , HpaII fragment 2 (nucleotides 2154-2681) and HhaI fragments 11 and 5 (2210-2351 and 2384-2654), as shown in Fig. 2(e,J; g ).
Annealing to the HhaI fragments 28 or 29 was not observed since these fragments (33 and 30 bp) ran off the gel. It is possible that most of the homology is within one of these fragments since the amount of radioactivity associated with fragments 5 and 11 is very low relative to the amount bound to AluI fragment 6 and HpaTI fragment 2. These results suggest that the sequence homology is located close to the horn site (2207-2263) of pBR322 (Covarrubias et al., 1981) .
pNZSO0 replication requires protein synthesis but not DNA polymerase I acitiuity pNZ5OO is a multicopy plasmid : dye-buoyant density centrifugation of radioactively-labelled DNA showed that pNZ5OO has a copy number of 32 per chromosome equivalent in cells grown in minimal/glucose/Casamino acids medium (data not shown). Since the hybridization data (Fig. 2) suggested that pNZ5OO shares sequence homology with the origin region of pBR322, it appeared possible that its replication would show similarities to that of pBR322. The latter plasmid requires DNA polymerase I activity for replication, but can continue to replicate for several hours in the absence of protein synthesis whereupon it becomes amplified relative to chromosomal DNA (Clewell, 1972) .
Dependence of pNZ5OO replication on continuing protein synthesis was tested in the following way. An L-broth culture of E. coli C600 carrying pNZ5OO and pNZ049 was divided into two portions; one was incubated with no additions while the other was incubated with chloramphenicol (200 pg ml-I) for 8 h. Cleared lysates prepared from both cultures were electrophoresed in an agarose gel which was then stained with ethidium bromide. Comparison of the fluorescence intensities of the plasmid bands (Fig. 3) revealed that the relative quantities of the two plasmids were the same in both cultures. Similarly, no chloramphenicol-induced amplification of pNZ5OO was observed either for cells containing pNZ5OO alone, or for cultures grown in minimal medium. Hence pNZ500 replication shows the same, relatively strict, dependence on continuing protein synthesis as does the mini-F plasmid.
Dependence of pNZ5OO on DNA polymerase I activity was tested in two ways. First, two pNZ5OO : : Tn3 derivatives (pNZ503 and pNZ504; Fig. 4a ) were used to transform apol+ strain, C600, and a pol strain, PB1907, and the transformation frequencies were determined. D N A polymerase I-dependent (pBR322) and independent (pML3 1) plasmids served as controls. The results (Table 2a) show that the pNZ5OO : : Tn3 plasmids transform the pol strain at frequencies similar to that exhibited by pML3 1 whereas the polymerase I-dependent pBR322 yielded no transformants. The pNZ5OO : : Tn3 plasmids remained stable in the pol strain through subsequent subcultures. Hence pNZ5OO does not require DNA polymerase I for replication, at least in the quantities needed by pBR322.
Second, pNZ500-pBR325 hybrids which contained the component replicons in either orientation (pNZ501 and pNZ502; see Methods and Fig. 4b ), were used in a similar transformation experiment (data included in Table 2a ). No transformants (fewer than 5 per pg DNA) were obtained, a result which conflicts with the conclusions drawn from the first experiment. The simplest explanation is that the EcoRI site used in the construction of pNZ501 and pNZ502 lies in a region essential for maintenance of pNZ5OO. It may be significant that Tn3 insertions are found in only a limited region of the pNZ5OO genome, suggesting that the remainder of the plasmid, including the EcoRI site, may be required for maintenance.
The lack of DNA polymerase I dependence and failure to be amplified in cells treated with chloramphenicol show that the replication properties of pNZ5OO are quite distinct from those of pACYC184 and pBR322. This conclusion was reinforced by the observation that pNZ504 is compatible with pACYC184 and with pMB9 from which pBR322 is derived (Table 2b ). The inherent instability of pACYC184 (Table 2b , line iii; see also Meacock & Cohen, 1980) accounts for the apparent weak incompatibility of pNZ504 and pACYC184 (Table 2b , line ii). pNZ500 encodes two polypeptides The ability of cells harbouring pNZ5OO to produce plasmid-specified polypeptides was investigated by the minicell technique. Minicells purified from strain P678-54 carrying pNZ500, pNZ5OO : :Tn3 (pNZ503), pMB8 : :Tn3 (RSF1050) and pMB8 were analysed. pNZ5OO minicells contain two polypeptides of molecular weight 24500 (24-5K) and 18 000 (1 8K) which are not present in plasmidless minicells (Fig. 5a, b) . The amounts of the pNZSO0 polypeptides are much lower than those of the major Tn3 polypeptides, and thus the pNZ5OO gene products are seen only as faint bands (arrowed) in Fig. 5(b) . The same result was obtained for cells labelled with 'T-labelled amino acids (data not shown). Products with molecular weights less than about 14000 would not have been seen in this experiment since they would have run off the gel under the conditions employed for separation (1 1 x, w/v acrylamide).
The 18K polypeptide is present in pNZ503 (Fig. 5cj but the 24.5K polypeptide, which has a mobility intermediate between the mobilities of the two similarly-sized Tn3 polypeptides (Fig.  5c, d) , is not seen. This observation suggests that the coding sequence for the 24-5K gene product is interrupted by the Tn3 insertion in pNZ503. (c, d ) (see facing page) Various small plasmids (CsCl/ethidium bromide purified) and pLG5OO (cleared lysate) electrophoresed in 0 4 % agarose. Most of the molecules in the pACYC184 preparation used here were dimers.
(e, f> pBR322 digested with restriction enzymes and electrophoresed in 1.6% agarose. Annealing of pNZ5OO with Hha fragments 5 and 11 (white arrows) yields only very faint bands, indicating weak homology.
(g) Regions of pBR322 having sequence homology with pNZ500.=, strong homology; m, weak homology of fragments produced by cleavage (vertical lines) with the restriction endonucleases shown at the right. The numbers at the top are base-pair co-ordinates of pBR322.
Search for host properties spec$ed by pNZ.500
The presence of pNZ5OO in strain C600 did not confer resistance to any of nine commonlyused antibiotics nor to eight common colicins, and the strain did not produce a colicin. C600 and C600 carrying pNZ5OO showed identical sensitivities to growth in the presence of either SDS or sodium deoxycholate, and to UV irradiation. Their growth rates, average cell size, average DNA content per cell and reversion frequencies for chromosomal mutations were identical. Fig. 3 . pNZ5OO levels in normal and chloramphenicol-treated cells, Cleared lysates, prepared from cultures of (a) C600/pNZ500 or (h) C600/pNZ500, pNZ049 which had been treated (+) or left untreated ( -) with chloramphenicol. were phenol-extracted. Nucleic acids were precipitated with ethanol, redissolved and treated with RNAase A. Samples were electrophoresed in 1 .0% agarose gels, and bands visualized after staining with ethidium bromide. Samples equivalent to equal volumes of culture were applied to the gels; this resulted in over-loading for the untreated sample so that the (h) pNZ50O was cut with EcoRI and inserted at the Eco site of pBR325. The orientation of the inserted pNZ5OO was determined by measuring the sires of the novel HpaII fragments created in formation of the hybrid plasmid. Arrows show relevant HpaII sites. Numbers inside the circle are the lengths of the novel fragments (bp). H2a and H2b refer respectively to the longer and shorter HpuIIEcoRI intervals in pNZ5OO. Of eight plasmids analysed, three were like pNZ501, five were like pNZ502. [ 3sS]methionine-labelled polypeptides made by minicells containing (a) no plasmid, (b) pNZ500, (c) pNZ503 (pNZ5OO : : Tn3), ( d ) pMB8 : : Tn3, or (e) pMB8 were electrophoresed in an SDS-polyacrylamide gel and the bands detected by fluorography. Standard proteins, whose molecular sizes (in kilodaltons) are shown at the left, were electrophoresed in the same gel and their mobilities determined after Coomassie blue staining. Arrows indicate the positions of polypeptides synthesized in minicells containing pNZ5OO but not in plasmidless minicells. pMB8 : :Tn3 (track d ) and pMB8 (track e) were included as control samples to identify the Tn3-specific proteins. In preparing the figure, different photographic exposures have been used to make visible each of the relevant bands.
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Neither strain was found to produce heat-stable or heat-labile enterotoxins, or Vero-cell cytotoxins (Konowalchuk et al., 1977) . Neither strain was able to ferment raffinose, a property conferrred on certain bacteria by a plasmid-borne gene linked to the K88 surface antigen determinant (Smith & Parsell, 1975) . Colonization factor antigens and serum-resistance levels were not examined.
Thus no phenotype can yet be ascribed to pNZ5OO other than the ability to replicate and the capacity for being mobilized during bacterial mating (Jamieson et al., 1979) .
DISCUSSION
The S. sonnei cryptic plasmid, pNZ500, is physically very similar to a plasmid (pLG500) found in a natural E. coli isolate (Broome-Smith, 1980) . This E. coli plasmid is approximately the same size as pNZ5OO. The two plasmids share extensive homology (Fig. 2d) and exhibit similar cleavage patterns for the restriction enzymes HaeII, HaeIII and HpaII. However, differences between the HhaI cleavage patterns suggest that the plasmids are not identical (J. Croft, unpublished data). Broome-Smith (1980) demonstrated that mobilization of pLG5OO by R64drdll requires the presence of ColEl or ColK. The Col plasmids provide a function which appears to cause the nicking of pLG5OO DNA (at its born site) during the mobilization process. In addition, the presence of the Col plasmids results in most of the pLG5OO DNA adopting a relaxed circular form during normal growth of the host strain. In the work reported here, we have concentrated on aspects other than mobilization, and we have not attempted to test the effect of Col plasmids on the mobilization and intracellular forms of pNZ5OO. Nevertheless the studies of Jamieson et al. (1979) demonstrated that mobilization of pNZ5OO could be effected in the absence of Col plasmids, and that either of two self-transmissible S. sonnei plasmids could provide the functions necessary for mobilization. Further studies of these plasmids should include a direct comparison of their mobilization properties.
The preliminary comparison of pNZ5OO with small, multicopy E. coli plasmids presented here suggests that pNZ5OO shares sequence similarities with these plasmids only in a short region near the ori and born sites of pBR322. The homology is not within the ori site itself, which is found in AluI fragment 8, nor is it confined to the born site, which is within HhaI fragment 11 (Covarrubias et al., 1981) . Rather, the data suggest that it lies between these sites. Therefore, its significance is unclear. This sequence homology is probably shared with pACYC 184, since pBR322 and p15A share extensive sequence similarities in this region (Bird, 1981) .
Apart from the high copy number of pNZ5OO (also shown by pLG5OO; Broome-Smith, 1980) , the replication characteristics of this plasmid appear to be quite different from those of p15A and the ColEl-like plasmid pBR322. The latter plasmids are dependent on DNA polymerase I activity, but independent of continuing protein synthesis, i.e. they continue to replicate in the presence of chloramphenicol : pNZ5OO replication is independent of DNA polymerase I and dependent on protein synthesis. The observation that Tn3 insertions were obtained within only a limited region of pNZ5OO suggests that pNZ5OO replication requires a greater amount of DNA than the 400-500 bp needed for ColE1 replication (Oka et al., 1979) . It is possible that pNZ500, unlike ColE 1, requires a plasmid-encoded protein for replication.
The two polypeptide gene products of pNZ5OO require about 1100 bp of coding sequence (assuming 110 daltons per amino acid), leaving 400 bp available either to encode a small polypeptide or for other functions. Another pNZ5OO polypeptide might have gone undetected in the experiment of Fig. 5 as a result of being run off the gel or of being produced in even smaller amounts than the other pNZ5OO proteins. The functions of the two polypeptides observed remain unknown, although the involvement of at least one of them in mobilization is a strong possibility since there is evidence (Warren et al., 1979) that ColE1 encodes gene products involved in its mobilization. I f either of the polypeptides is required for replication it is unlikely to be the 24.5K one, since Tn3 insertion in pNZ503 leaves a viable plasmid while abolishing production of the polypeptide. The possibility that this Tn3 insertion alters the copy number or stability of pNZ5OO has not been investigated.
We have not been able to discern any property which E. cofi exhibits as a result of harbouring pNZ500. Certain obvious phenotypes have not been tested, including colonization factor antigens and serum resistance. However, plasmids known to be responsible for these phenotypes are larger than pNZSO0 (Taylor & Hughes, 1978; van Embden et af., 1980a; Penaranda et al., 1980; Stieglitz et al., 1980; Silver et af., 1981 ; Faris et af., 1981) . Furthermore, Kopeck0 et a f . (1980) showed that a 120 MDal plasmid is at least partly responsible for the production of a major surface antigen in certain S . sonnei strains. The possibility that plasmid-coded genes are expressed in Shigelfa but not in E. cofi appears to be unlikely in view of the close relationship between the two bacterial genera. It is possible that certain observable cell characteristics of importance to bacteria in their natural intestinal habitat result only from the expression of genes carried by more than one replicon, and that any one of the plasmids in isolation has little or no effect on its host cell.
A further possibility is that pNZSO0 is of no importance to its host cell in any environment, and that it represents an efficient, minimally-encumbered plasmid replicon possessing functions only to ensure its own replication and to facilitate its transmission to other cells.
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